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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a multi-channel sound 
reproducing device capable of easily matching a video image on the 
screen of a video reproducing device with a sound image. 
SOLUTION: The multi-channel sound reproducing device is provided 
with plural speakers including right and left channel speakers 3, 2 
arranged on the right and left sides of a video reproducing device 5 
and used in a state combined with the device 5. A center channel 
signal in which the level of a specific band out of > a 4kH2 
frequency band is suppressed is reproduced by a speaker la 
arranged on the upper or lower side of the device 5 and a center 
channel signal in the specific band is reproduced by speakers 1b 
arranged on the right and left sides of the device 5. When the level 
of an almost one octave around the specific band, especially 6.3kHz, 
out of > the 4kHz frequency band in a sound signal is suppressed, a 
viewer can not easily recognize the upper and lower positions of a 
sound source. When a sound image Is equivocal and a sound source 
position Is not defined, the viewer senses as if the sound Image 
exists in his (or her) observing direction (visiual priority effect). Thus 
a video image can be matched with a sound image by utilizing 
characteristics in visual psychology. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a multi-channel voice regenerative apparatus which possesses two or more loudspeakers containing a 
loudspeaker for left channels and a loudspeaker for right channels which are installed in right and left of picture 
reproducer, and is used combining said picture reproducer A pin center,large channel signal which controlled level of 
a specific band of the frequency bands 4kHz or more is reproduced by loudspeaker located in said picture 
reproducer top or the bottom. A multi-channel voice regenerative apparatus characterized by reproducing a pin 
center.large channel signal of said specific band by loudspeaker located in right and left of said picture reproducer. 
[Claim 2] A multi-channel voice regenerative apparatus according to claim 1 characterized by preparing a 
subloudspeaker which reproduces chiefly a pin center.large channel signal of said specific band in a location of right 
and left of said picture reproducer. 

[Claim 3] A multi-channel voice regenerative apparatus according to claim 2 characterized by inputting said pin 
centerjarge channel signal through a speciflc band pass means to make a subloudspeaker located in right and left of 
said picture reproducer pass only through said specific band, and inputting said pin centerjarge channel signal Into a 
loudspeaker located in said picture reproducer top or the bottom through a specific band inhibition means to prevent 
passage of said specific band. 

[Claim 4] A multi-channel voice regenerative apparatus according to claim 1 characterized by reproducing a pin 
centerjarge channel signal of said specific band through said loudspeaker for left channels, and a loudspeaker for 
right channels. 

[Claim 5] A multi-channel voice regenerative apparatus according to claim 4 characterized by adding and inputting a 
left channel signal and a pin centerjarge channel signal of said specific band into said loudspeaker for left channels, 
and adding and inputting a right channel signal and a pin center.large channel signal of said specific band into said 
loudspeaker for right channels. 

[Claim 6] In a multi-channel voice regenerative apparatus which possesses two or more loudspeakers containing a 
loudspeaker for left channels and a loudspeaker for right channels which are Installed In right and left of picture 
reproducer, and is used combining said picture reproducer The main loudspeaker which reproduces a surround 
channel signal which controlled level of a specific band of the frequency bands 4kHz or more for a viewer's 
loudspeaker for surround channels mostly installed in the direction of the left right, A multi-channel voice 
regenerative apparatus characterized by constituting from a subloudspeaker which has the direction of a main shaft 
different about 90 degrees from the direction of a main shaft of said main loudspeaker, and reproduces a surround 
channel signal of said specific band. 

[Claim 7] A multi-channel voice regenerative apparatus according to claim 6 characterized by installing said 
loudspeaker for surround channels so that the direction of a main shaft of said main loudspeaker may turn to the 
direction of a viewer in general. 

[Claim 8] A multi-channel voice regenerative apparatus according to claim 7 characterized by installing said 
loudspeaker for surround channels so that the direction of a main shaft of said subloudspeaker may turn to a 
direction and an opposite direction In which picture reproducer is Installed in general. 

[Claim 9] A multi-channel voice regenerative apparatus according to claim 6 characterized by inputting said 
surround channel signal into said subloudspeaker through a specific band pass means to pass only said specific 
band, and inputting said surround channel signal into it through a specific band inhibition means to prevent passage 
of said specific band to said main loudspeaker. 

[Claim 10] A multi-channel voice regenerative apparatus according to claim 1, 2, 3, 4, 5, 6, or 9 characterized by said 
specific band being a band of about 1 octave centering on about 6.3kHz. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention realizes coincidence with an image and an image, and playback of effective 
surround especially about the multi-channel voice regenerative apparatus used combining picture reproducer using 
the property on acoustic-sense psychology. 
[0002] 

[Description of the Prior Art] In recent years, ordinary homes' reproducing and enjoying a powerful movie etc. 
combining television (TV) of a large-sized screen and the sound system which reproduces multi-channel sound 

signals, such as the Dolby prologic, has been increasing. 

[0003] The conventional multi-channel voice regenerative apparatus combined with such picture reproducer The 
loudspeaker equipment 2 for playback of a left channel signal installed beside [ right-and-left both ] TVS placed 
ahead of the viewer 6 as shown in drawing 10 , It consists of loudspeaker equipment 3 for playback of a right 
channel signal, loudspeaker equipment 1 which reproduces the pin center.large channel signal installed in TV5 
bottom, and two loudspeaker equipment 4' for surround signal regeneration installed in a viewer's 6 longitudinal 
direction. 

[0004] In this multi-channel voice regenerative apparatus, the loudspeaker equipments 2 and 3 reproduce the sound 
signal of the left and a right channel, and loudspeaker equipment 1 reproduces the words which the characters of TV 
screen mainly speak. By forming this loudspeaker equipment 1, the feeling of the normal position of words improves 
greatly. Moreover, the surround channel signal with which loudspeaker equipment 4' expresses a reverberation sound 
and a reflected sound is reproduced, and the sound field which are full of presence are formed of the voice by which 
sound emission is carried out from these loudspeaker equipments. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the conventional configuration, as shown in d r awin g 1 1 , 
since it is reproduced from the loudspeaker equipment 1 installed on TV5, the signal of a pin center,large channel is 
formed in the location which an image shows by B in general. On the other hand, since it is reproduced by TVS 
under loudspeaker equipment 1, distance arises in an image location and an image location, and an image has the 
trouble of giving a viewer sense of incongruity. 

[0006] As the solution method of such a point, as shown in drawing 1^^^ , it is possible to approach and install two 
loudspeaker equipment 1 ' which reproduces a pin center.large channel signal beside [ right-and-left both ] TVS. 
Thus, if constituted, a pin center.large channel signal will be emitted and compounded from loudspeaker equipment 1 ' 
on either side, and an image will be made in the two center section (C) of loudspeaker equipment V. Therefore, it 
becomes possible to perform playback whose location of an image and an image corresponded. 
[0007] However, with the configuration shown in drawing 12 , as shown in 6', when a viewer views and listens for 
example, in the location which shifted to the left, the image of a pin center.large channel also shifts to the location 
of C. and has the trouble of giving a viewer sense of incongruity. Moreover, since the loudspeaker equipments 2 and 
3 which reproduce the sound signal of the left and a right channel further must be installed in the outside of 
loudspeaker equipment 1 there is also a trouble that a big installation space is needed for right and left of TVS. 
Moreover, when many loudspeakers are in right and left of a screen, it may become the hindrance of image 
appreciation visually. 

[0008] In order to avoid such a point, as shown in drawing 1 3 , it is indicated by JP.4-270600,A that TVS arranges 
two loudspeaker equipment 1 " which reproduces a pin center.large channel signal up and down. Thus, if loudspeaker 
equipment 1 is arranged, since an image is made in the location of D', it can perform playback whose location of an 
image and an image corresponded. However, with this configuration, the problem that a big installation space is 
needed for both TVS top and the bottom is derived. 

[0009] Moreover, when it sees about a surround channel signal, although this signal is a monophonic signal, since it 
is originally a signal of a part for indirect Otonari, or a reverberation sound component, it is desirable [ a signal ] to 
carry out surround playback so that a surround sound may be emitted to larger space in playback of a surround 
channel signal and neither a feeling of oppression nor a feeling of the normal position may be given to a listener. 
[0010] However, since it is installed so that the direction of a main shaft of a loudspeaker unit may turn to the 
direction of a viewer in general, when the surround signal which is a monophonic recording is reproduced from two 
loudspeaker equipment 4\ an image is formed in a viewer's 6 regio occipitalis capitis like E. and loudspeaker 
equipment 4* for the conventional surround channels shown in drawing 10 gives a viewer 6 a feeling of the image 
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normal position, and a feeling of oppression, and has the trouble that a feeling of surround is spoiled greatly. 
[001 1] As this cure, like drawing 14 , 90 degrees of angles are shifted and it is possible to install so that the 
direction of a main shaft of a loudspeaker unit and the wall surface of the room may become parallel so that the 
direction of a loudspeaker unit main shaft of loudspeaker equipment 4' may not turn to the direction of a viewer, 
however, in order are not conspicuous and to carry out the loudspeaker for surround channels, when embedding in a 
wall becomes impossible and this loudspeaker Is attached in a wall surface in this case Since the baffle side in which 
the loudspeaker unit with large aperture is attached becomes in the depth direction of the cabinet size seen from 
the viewer, D size which projects from a wall becomes long, it is very conspicuous as a projection, a feeling of 
oppression is given visually, and there is a trouble of spoiling the fine sight of the whole room. 
[0012] This invention aims at offering the multi-channel voice regenerative apparatus which can give a feeling of 
surround effective for a viewer, without being able to solve such a conventional trouble, and being able to make the 
image and image of a screen of picture reproducer easily in agreement, and enlarging the protrusion size from the 
wall surface of a loudspeaker. 
[0013] 

[Means for Solving the Problem] Then, two or more loudspeakers which contain a loudspeaker for left channels and 
a loudspeaker for right channels installed in right and left of picture reproducer in this invention are provided, a pin- 
center.large channel signal which controlled level of a specific band of the frequency bands 4kHz or more 
reproduces by loudspeaker located in a picture reproducer top or the bottom in a multi-channel voice regenerative 
apparatus used combining picture reproducer, and the pin-center,large channel signal of this specific band is 
reproducing by loudspeaker located in right and left of picture reproducer. 

[0014] Moreover, a subloudspeaker which reproduces chiefly a pin center,large channel signal of this specific band is 
prepared in a location of right and left of picture reproducer. 

[0015] Moreover, a pin center,large channel signal was inputted through a specific band pass means to make a 
subloudspeaker located in right and left of picture reproducer pass only through a specific band, and a pin 
center.large channel signal is inputted into a loudspeaker located in a picture reproducer top or the bottom through 
a specific band inhibition means to prevent passage of a specific band. 

[001 6] Moreover, a pin center.large channel signal of this specific band is reproduced through a loudspeaker for left 
channels, and a loudspeaker for right channels. 

[0017] Moreover, a left channel signal and a pin center.large channel signal of a specific band were added and 
inputted into this loudspeaker for left channels, and a right channel signal and a pin center.large channel signal of a 
specific band are added and inputted into a loudspeaker for right channels. 

[001 8] Moreover, it constitutes from a main loudspeaker which reproduces a surround channel signal which 
controlled level of a specific band of the frequency bands 4kHz or more for a viewer's loudspeaker for surround 
channels mostly installed in the direction of the left right, and a subloudspeaker which has the direction of a main 
shaft different about 90 degrees from the direction of a main shaft of the main loudspeaker, and reproduces a 
surround channel signal of a specific band. 

[0019] Moreover, a loudspeaker for surround channels is installed so that the direction of a main shaft of this main 
loudspeaker may turn to the direction of a viewer in general. 

[0020] Moreover, a loudspeaker for surround channels is installed so that the direction of a main shaft of this 

subloudspeaker may turn to a direction and an opposite direction In which picture reproducer is installed in general. 

[0021] Moreover, a surround channel signal was inputted into this subloudspeaker through a specific band pass 

means to pass only a specific band, and a surround channel signal is inputted into it through a specific band 

inhibition means to prevent passage of a specific band to the main loudspeaker. 

[0022] Moreover, this specific band is set as a band of about 1 octave centering on about 6.3kHz. 

[0023] 

[Function] Among sound signals, when the level of band ** of the specific band in a frequency band 4kHz or more 
and about 1 octave especially centering on 6.3kHz is stopped, as for a viewer, the cognition of the vertical location 
of a sound source becomes difficult. Moreover, it is sensed that an image is ambiguous, and a viewer has an image in 
the direction of the vision at which it is gazing when a sound source location is not clear (effect of vision priority). In 
this invention, the property on such acoustic-sense psychology is used. 

[0024] In the multi-channel voice regenerative apparatus of this invention, since the pin center.large channel signal 
except the signal of this specific band is given, to the loudspeaker for pin center,large channels installed In a picture 
reproducer top or the bottom, a viewer stops easily being able to recognize the sound source location of the 
loudspeaker of a pin center,large channel, consequently recognizes it as an image being on the screen of picture 
reproducer according to the effect of vision dominance to it. Moreover, in order to reproduce the signal of the 
specific band of a pin center.large channel signal by the loudspeaker of the left in the almost same location as the 
height of a screen, and the right, the image of a specific band is also formed on the screen of picture reproducer. 
Therefore, a viewer recognizes it as the sound source location as the whole playback sound of a pin center,large 
channel signal being on a screen, and senses that the image and the image are in agreement. 
[0025] Moreover, since almost all the pin center.large channel signal except a specific band is reproduced by the 
loudspeaker for pin center.large channels installed on picture reproducer or in the bottom, even when a viewing- 
and-listening location is shifted right and left, the image of a pin center.large channel does not shift from middle of 
the screen. 

[0026] Moreover, playback of the pin center.large channel signal of a specific band Is performed using the 
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subloudspeaker of the dedication prepared in right and left of a screen, and the left and the loudspeaker for right 
channels. Since the loudspeaker of the diameter of a small sum can be used for a subloudspeaker, even when 
preparing this, the big installation space is not unnecessary and does not necessarily become the hindrance of image 
appreciation visually. When using the left and the loudspeaker for right channels, circuitry is only changed and 
conventional loudspeaker equipment can use it as it is. 

[0027] Moreover, since the surround channel signal except a specific band is given to the main loudspeaker of a 
surround loudspeaker, the image of the playback sound of a surround channel becomes ambiguous, and an image is 
hard to be formed in a viewer's regio occipitalis capitis. Moreover, since it is reproduced as an indirect sound from 
the subloudspeaker arranged so that the direction of a viewer may not be turned to, the surround channel signal of a 
specific band does not give a viewer a feeling of the normal position. Consequently, effective surround playback is 
realizable. 

[0028] Since this subloudspeaker should just reproduce a high region, it can use the loudspeaker of the diameter of 
a small sum. Therefore, even when the main loudspeaker is attached in the front face of a cabinet and a 
subloudspeaker is attached in anchoring and the side, the depth size of loudspeaker equipment does not become so 
large. Moreover, the subloudspeaker of the diameter of a small sum can embed this surround loudspeaker equipment 
in a wall to the degree which is not buried in a wall surface. Moreover, even when this sun^ound loudspeaker is 
attached to a wall surface direct picking, the protrusion size from a wall surface is small, and a visual feeling of 
oppression is not given or it does not spoil the fine sight of the room. 

[0029] Moreover, by turning the main shaft of a subloudspeaker to picture reproducer and an opposite direction, the 

playback sound of a specific band is emitted behind a viewer, and surround spreads effectively. 

[0030] Moreover, especially the feeling of coincidence and the effective feeling of surround of an image and an 

image are obtained by making a specific band into one octave centering on 6.3kHz. Moreover, it becomes possible to 

use the sounding body which becomes a subloudspeaker from a piezoelectric device in this case, and this effect can 

be realized, without hanging big cost 

[0031] 

[Example] 

(The 1 st example) In the multi-channel voice regenerative apparatus of this invention, in order to aim at coincidence 
with an image and an image, the property on acoustic~sense psychology is used. Then, the property on this 
acoustic-sense psychology is explained first. 

[0032] Until now, many experiments about sound source cognition are made, and many things are reported, for 
example, "transverse-plane ****** in stereo FONIKKU" (the electric sound study group data — ) of Fujiki, Masutani, 
Maruyama and others EA81- in "the head transfer function and the capacity according to directional valve" (the 
acoustical-societies-of-america collected works, Vol38, 43.66.Qp, 1982) of 16, 1981, Kurosawa and Tsugi, 
Yamaguchi and others Being made when the sound source cognition of median plane, i.e., transverse-plane up down 
one, carries out audibility of the change (generated since a head or an ear pinna has this change) of the frequency 
characteristic in the high region frequency of about 4kHz or more is indicated. Therefore, it can be said that the 
vertical location of median plane becomes is hard to be recognized in the case of a sound source without the signal 
of this high region frequency. 

[0033] As it referred to these reference and it was shown in drawing 7 , five loudspeakers SP were installed in a test 
subject's T front median plane, and the audition experiment was conducted. Some kinds of signals which differ in the 
center frequency fc of the one octave band were shown to the sound source at random from each of five sets of 
Loudspeakers SP using 1 octave-band ERIMINETO noise from which the signal is removed over one octave band, 
and the shown sound made the test subject answer by the number whether it is ******** to it from which location 
of five sets of loudspeakers, as shown in drawing 8 . 

[0034] Drawing 9 shows the result of this experiment and packs the number (axis of ordinate) answered to the 
location of the shown sound source, and a different location into every [ of a band ERIMINETO noise ] center 
frequency fc (horizontal axis). This drawing shows that the mistaken number of replies is increasing, when fc is set 
as 5kHz or more. Also in it, when fc is 6.3kHz, it turns out that there are most error replies. 

[0035] In order to recognize the sound source location of the vertical direction, high region frequency component 
about 4kHz or more was required, and this result showed that the sound source cognition of the vertical direction 
became ambiguous, when there was no signal of this band. When there was no signal of the band centering on near 
6.3kHz especially, it turned out that the sound source cognition of the vertical direction becomes very difficult 
[0036] Moreover, giving priority to vision information over acoustic-sense information is widely known as indicated 
by "the image normal position of the fundamental experiment-perpendicular direction about the interaction of a big- 
screen TV image and a stereo image (33 acoustic-sense study group data, H-81- 1981) etc. of Komiyama, 
Nakabayashi, Nikaido and others. That is, an image tends to be drawn in the direction of vision at which it is gazing. 
This has an ambiguous image, and the effect becomes large, so that it is hard to carry out sound source cognition. 
[0037] It turned out that loudspeaker equipment is installed on television, and an image and an image actually 
become easy to be in agreement when the signal component 4kHz or more of the sound signal which carries out 
sound emission from loudspeaker equipment is removed in the result of having conducted the audition experiment by 
the real source. Furthermore, especially when only the signal near [ which had most incorrect replies ] 6.3kHz was 
removed in the sound source cognitive audition experiment of the vertical direction in a DIP circuit, it turned out 
that the feeling of coincidence of an image and an image becomes is easy to be obtained. It is thought that the 
feeling of coincidence of the image and image which were obtained at this time is based on the vision priority effect 
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[0038] The multi-channel voice regenerative apparatus of this invention is harnessing the property on such 
acoustic-sense psychology in the configuration. The equipment of the 1 st example is pin centerjarge channel signal 
regeneration equipment in this multi-channel voice regenerative apparatus. Main loudspeaker 1 a for pin center.large 
channels installed in TVS bottom as this equipment was shown in drawing 1 , Subloudspeaker 1 b for pin center.large 
channels arranged in the front face of the left and the loudspeaker equipments 2 and 3 for right channels which are 
installed In right and left of TV5, DIP circuit (specific band inhibition means) 1 c which removes a specific frequency 
band from the pin center.large channel signal inputted into main loudspeaker 1 a. It has 1 d (specific band pass means) 
of bandpass circuits which extract the pin center.large channel signal inputted into subloudspeaker 1 b only to a 
specific frequency band. 

[0039] This subloudspeaker lb for pin centerjarge channels is prepared in the location which becomes the almost 
same height as the height of the center section of TV5. Moreover, the center frequency of the passage rejection 
band region of DIP circuit 1 c and the center frequency of the passband of 1 d of bandpass circuits are set as about 
6.3kHz- The frequency characteristic of this DIP circuit 1 c is shown in drawing 4 as M. and the frequency 
characteristic of 1 d of bandpass circuits Is shown in this drawing as S. 

[0040] With this equipment, the image A of the radiation sound from main loudspeaker Ifor pin center.large channels 
a is formed in the transverse plane of 1 a. However, since the sound near 6.3kH2 is removed by DIP circuit 1 c from 
main loudspeaker 1 a to the playback sound, on audibility, sound source recognition of the vertical direction of the 
radiation sound from main loudspeaker 1 a becomes very difficult, according to the vision priority effect, it is mentally 
drawn on an image and an image is recognized in the location of A* on the screen of TVS. 

[0041] moreover, the sound near [ which is emitted from two subloudspeaker Ifor pin centerjarge channels b ] 
6.3kHz is reproduced in the almost same height as a screen — having — a screen — Image Aa is mostly formed in 
the center. 

[0042] Consequently, a pin center.large channel signal Is the outstanding tone quality as what doubled image A' 
recognized on a screen, and the image Aa formed on a screen, and after the image and the image have been in 
agreement, it is reproduced. 

[0043] Moreover, since almost all the bands of a pin center.large channel signal are reproduced by main loudspeaker 
1 a. even if a viewing-andHistening location shifts to right and left, the image of a pin center.large channel signal Is 
orientated near a center. 

[0044] Moreover, since it reproduces only a high region, subloudspeaker lb can use the loudspeaker unit of the 
diameter of a small sum, and it can attach it, without enlarging size of the loudspeaker equipments 2 and 3. 
Moreover, when setting a specific band as the band of about 1 octave centering on 6.3kHz, it becomes possible to 
use the sounding body of the low price which used the piezoelectric device for a subloudspeaker. and reduction of 
cost is also attained. 

[0045] In addition, main loudspeaker 1 a for pin center.large channel signals can also be Installed In TV bottom 
instead of TV top, and the same effect is acquired even in this case. 

[0046] (The 2nd example) The multi-channel voice regenerative apparatus of the 2nd example has acquired the 
same effect as the 1st example, without using the subloudspeaker for pin center,large channels by distributing in 
circuit the pin center.large channel signal which should be sent to the subloudspeaker for pin center.large channels 
to the loudspeaker for left channels, and the loudspeaker for right channels. 

[0047] The audio input means 1 1 which an audio signal inputs from a laser disk player. VTR. etc. as circuitry as this 
equipment is shown in drawing 2 , The channel spectral separation means 1 2. such as a Dolby prologic decoder 
which separates the sound signal to input spectrally into L (left), C (pin center.large), and R (right) signal, A specific 
band pass means 13 to pass alternatively only signal C of the specific band of C signal separated spectrally, A 
specific band inhibition means 14 to restrict the level of the in general same band as the specific band in C signal. A 
gain control means IS to perform level adjustment of signal C. and an addition means 16 to add C signal by which 
level adjustment was carried out with L signal. An addition means 1 7 to add C signal by which level adjustment was 
carried out with R signal, and a power amplification means 18 to amplify the signal which inputs into the loudspeaker 
equipment 1 for pin center.large channels. It has a power amplification means 19 to amplify the signal inputted into 
the loudspeaker equipment 2 for left channels, and a power amplification means 20 to amplify the signal inputted into 
the loudspeaker equipment 3 for right channels. 

[0048] This specific band pass means 1 3 restricts only the signal of a band 4kHz or more, and through and the 
specific band inhibition means 14 restrict the signal of a band 4kHz or more in general. 

[0049] Moreover, as the loudspeaker equipment 1 for pin center.large channels is shown in dr a wing 3 . it is installed 
on TVS and the loudspeaker equipment 2 for left channels and the loudspeaker equipment 3 for right channels are 
installed in right and left of TVS. 

[0050] In this multi-channel voice regenerative apparatus, after the sound signal inputted from the audio input 
means 1 1 is separated spectrally into L (left), C (pin center, large), and R (right) signal with the channel spectral 
separation means 12, signal processing is carried out, respectively and It is reproduced with each loudspeaker 
equipment. Pin center.large channel signal C" to which the level of a specific band was restricted by the specific 
band inhibition means 14 inputs into it, after being amplified with the power amplification means 18 by the 
loudspeaker equipment 1 for pin center.large channels. The loudspeaker equipment 1 for pin center.large channels 
reproduces this signal C". and forms Image A in the location of loudspeaker equipment 1. However, since the signal 
of a band 4kHz or more is restricted in general by the specific band inhibition means 14, as for signal C". a sound 
source location is hard to be recognized like the 1st example. Therefore, according to the vision priority effect, it is 
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drawn by the image on an image and a viewer recognizes an image in the location of A'. 

[0051] Moreover, after gain control of signal C of a specific band which passed the specific band pass means 13 of 
pin centerjarge channel signal C is carried out with the gain control means 1 5, it is inputted into the addition means 
16 and the addition means 17. The addition means 16 adds C* signal and L channel signal by which gain control was 
carried out, and outputs signal L\ and the addition means 1 7 adds C signal and R channel signal by which gain 
control was carried out, and outputs signal R*. 

[0052] After signal U is amplified with the power amplification means 19. it inputs into the loudspeaker equipment 2 
for left channels, and the loudspeaker equipment 2 for left channels reproduces this signal L*. Moreover, after signal 
R* is amplified with the power amplification means 20, it inputs into the loudspeaker equipment 3 for right channels, 
and the loudspeaker equipment 3 for right channels reproduces this signal R'. Since pin center.large channel signal 
C added to this signal U and signal R' is reproduced with the loudspeaker equipments 2 and 3 installed in right and 
left of TV5, the image Aa of C is formed in middle of the screen. 

[0053] Consequently, like the 1 st example, pin center,large channel signal C is the outstanding tone quality, and after 
the image and the image have been in agreement, it is reproduced. 

[0054] With this equipment, the loudspeaker equipment of the conventional configuration can be used as it is, and in 
the conventional state, since wiring of a power amplification means or loudspeaker equipment is also good, it can 
realize coincidence with an image and an image more easily compared with the 1 st example. Moreover, the 
configuration of loudspeaker equipment also becomes easy and offer by the low price is attained. 
[0055] In addition, the same effect is acquired even if it installs the loudspeaker equipment 1 for pin center.large 
channels in TV bottom. 

[0056] (The 3rd example) The equipment of the 3rd example is related with the surround channel loudspeaker 

equipment installed in a viewer s longitudinal direction in a multi-channel voice regenerative apparatus. 

[0057] The result of the next audition experiment is used in the configuration of this surround channel loudspeaker 

equipment. 

[0058] In the audition experiment using the pin center.large loudspeaker installed on TV as the real source, when it 
evaluates only about the voice which carries out sound emission of the image of TV from a stop and a pin 
centerjarge loudspeaker, if the signal of the band near 6.3kH2 is removed especially, the band 4kHz or more and the 
view that an image becomes large and becomes still more ambiguous are acquired in general from the sound signal 
by the test subject. From this, it is thought the above-mentioned frequency band is not only required in order to 
recognize a sound source location, but that has affected clear image formation and a feeling of the image normal 
position. Moreover, not only when this audition result installs loudspeaker equipment in a transverse plane, but when 
it installed in a longitudinal direction, by appearing similariy and removing the above-mentioned frequency band from 
a sound signal showed an image becoming large and becoming ambiguous. 

[0059] It is based on the result of this audition experiment. To the surround channel loudspeaker equipment of the 
3rd example Main loudspeaker unit 4a attached in the baffle side it turns [ side ] to the direction of a viewer as 
shown in drawing 5 , DIP circuit 4c which removes a specific frequency band from the surround channel signal 
inputted into main loudspeaker unit 4a as subloudspeaker unit 4b attached in the side of a cabinet, 4d of bandpass 
circuits which extract the surround channel signal inputted into subloudspeaker unit 4b only to a specific frequency 
band is prepared. 

[0060] The center frequency of the passage rejection band region of this DIP circuit 4c and the center frequency of 
the passband of 4d of bandpass circuits are set as about 6.3kHz. The frequency characteristic of this DIP circuit 4c 
and 4d of bandpass circuits is M and S of drawing 4 , respectively. 

[0061] This surround channel loudspeaker equipment 4 is installed in the two directions of the left right of a viewer 
6, as shown in drayyjng 6 . A surround channel signal is reproduced from main loudspeaker unit 4a by which the main 
shaft is suitable in the direction of a viewer, and subloudspeaker unit 4b which the direction of a main shaft has 
turned to back. The signal near 6.3kH2 is hardly included in a playback sound by work of DIP circuit 4c from main 
loudspeaker unit 4a. Therefore, the image of the playback sound of a surround channel becomes ambiguous, and a 
viewer stops being able to recognize the image of the regie occipitalis capitis easily. 

[0062] On the other hand, the playback sound of the surround channel signal near 6.3kHz is emitted behind a viewer 
by subloudspeaker unit 4b prepared in the cabinet side. Since it is reproduced as an indirect sound, this playback 
sound does not give a viewer a feeling of the image normal position. 

[0063] The larger sound field AS are formed of the playback sound from main loudspeaker 4a with this ambiguous 
image, and the playback sound from subloudspeaker 4b diffused in back. 

[0064] Consequently, the surround which was excellent in a feeling of breadth can be reproduced, without giving a 
viewer a feeling of the normal position, and a feeling of oppression. 

[0065] Since subloudspeaker unit 4b attached in this cabinet side reproduces only a high region, it can use a 
loudspeaker unit with small aperture. Therefore, it becomes possible to make the depth size D of a cabinet small, 
and the protrusion size when attaching this cabinet in a wall surface becomes small. 

[0066] In addition, although each example has explained the case where a multi-channel voice regenerative 
apparatus is combined with television, of course, the movie of the multi-channel voice regenerative apparatus of this 
invention etc. is possible also for combining with other picture reproducers. 
[0067] 

[Effect of the Invention] The multi-channel voice regenerative apparatus of this Invention can reproduce a pin 
center.large channel signal by the tone quality which is in the condition an image and whose image correspond, and 
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was excellent so that cleariy from explanation of the above example. Moreover, even when a listening location 
moves to right and left, the playback sound of a pin center.large channel signal is mostly orientated near a center. 
[0068] moreover — therefore, since the loudspeaker unit of the diameter of a small sum and the sounding body of a 
piezoelectric device can be used as a subloudspeaker even when preparing the subloudspeaker which reproduces 
the specific band of a pin center.large channel signal in the right and left channel loudspeaker equipment, it is not 
necessary to enlarge size of the loudspeaker equipment of the left and a right channel, or to take a large installation 
space 

[0069] Moreover, by signal processing, with the equipment which adds the signal of the specific band of a pin 
center.large channel signal to the signal of the left and a right channel, arrangement of a loudspeaker etc. can be left 
the former and coincidence with an image and an image can be aimed at. 

[0070] Moreover, in the regenerative apparatus of a surround channel signal, the surround which was excellent in the 
feeling of breadth without a feeling of the normal position or a feeling of oppression can be reproduced, without 
enlarging the depth size of a cabinet. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daisages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Front view showing the configuration of the multi-channel voice regenerative apparatus of the 1 st 
example, 

[Drawing 2] The block diagram showing the circuitry of the multi-channel voice regenerative apparatus of the 2nd 
example, 

[Drawing 3] Front view showing loudspeaker arrangement of the multi-channel voice regenerative apparatus of the 
2nd example, 

[Drawing 4] The loudspeaker of the multi-channel voice regenerative apparatus of each example, and frequency 

characteristic drawing of a signal, 

LQ.L^MDK.§] Drawing showing the configuration of the surround channel loudspeaker equipment in the multi-channel 
voice regenerative apparatus of the 3rd example, 

[Drawing 6] The plan showing the loudspeaker arrangement in the multi-channel voice regenerative apparatus of the 
3rd example, 

[Drawi ng 7] Explanatory drawing showing the vertical direction sound source cognitive experiment method, 
[Drawing 8] Frequency characteristic drawing of a signal used for the vertical direction sound source cognitive 
experiment, 

[Drawing 9] Explanatory drawing showing the result of a vertical direction sound source cognitive experiment, 
[Drawing 10 ] The plan showing loudspeaker arrangement of the conventional multi-channel voice regenerative 

apparatus, 

[Drawing 1 1] Explanatory drawing showing the image location in the conventional multi-channel voice regenerative 
apparatus, 

[Drawing 1 2] The plan showing other loudspeaker arrangement in the conventional multi-channel voice regenerative 
apparatus. 

[Drawing 13] Explanatory drawing showing other loudspeaker arrangement and image locations in the conventional 
multi-channel voice regenerative apparatus, 

[D rawin g 1 4] It is the plan showing other surround loudspeaker arrangement in the conventional multi-channel voice 
regenerative apparatus. 
[Description of Notations] 

A The image by the main loudspeaker for pin center,large channels 
A* Recognition tone image 

Aa Image by the subloudspeaker for pin center,large channels 
As, B\ E Surround sound field 

B, C, C, D' Image by the loudspeaker for pin center,large channels 
SPs 1-5 Loudspeaker 
T Test subject 

1 , 1 1" Loudspeaker for pin center.large channels 
1 a The main loudspeaker for pin center,large channels 
1 b The subloudspeaker for pin center,large channels 

1 c, 4c DIP circuit 

Id, 4d Bandpass circuit 

2 Loudspeaker for Left Channels 

3 Loudspeaker for Right Channels 

4 4' Surround channel loudspeaker 

4a The main loudspeaker unit for surround channels 
4b The subloudspeaker unit for surround channels 

5 Television 

6 6' Viewer 

7 TV Base 

1 1 Audio Input Means 

12 Channel Spectral Separation Means 

13 Characteristic Strip Region Passage Means 

14 Characteristic Strip Region Inhibition Means 
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1 5 Gain Control Means 

16 17 Addition means 

18, 19. 20 Power amplificatton means 



[Translation done.] 
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Jl^m^^ e - ;^7S:il)f:& 5^ f > ^ ;t/ffl X b*- Ocjg 13 S 

[0 04 7] c©^gfi. 02tc^-rj;^K, aiig^js 

iL/T^ tf'T^ >^^':7•^-■^^VTR^c£■;&i6:^■- 
S#?*fi-^*L (£) > C (H2>3r-> SCKR («r) m 

> ;u»i«^si2i . ? nfc c ft-^©!^^fe5©« 



9 

[0 048] C ©!|tS^J|!cjlffl^Sl3««ll*a 4 k H z W 

4kHz JW±©^J|S©m#«:*iJliR-r-5. 
[0 049] S/c. •fe>^?-5^i'>;^Jl/fflXf-;t>^g 

ui. ia3tc^-rj;5tc. TV5±ics:a3n. -^^^ lo 

[0 05 0 ] C©^9^-f >^ol.^^S^ilg-C«. 
j^^®l2-CL (2E) > C (12>5?-) RCJfR (:&) 

Ki8riti|is$n/cf^K:A:^-r^. •fe>5?-?--i'>^ouffl 20 

:^i^~timmi<DiiLm.i>cmfS.-ri>, ot^o. m^c" 

»> Hffc 4 k H z W±©^J^O[)m#*^!tf ^J^Pi±*@ 
[0 0 5 1 ] ttc. •fe>:S?-?^'>4^;L'«^C©^fS^ 

[ 0 0 5 2 ] ft-^L' mtsmm^^-is-cmm^txtc 

:£9'i'>*;i'ffi:^f-:*;^g2KA;':;b. 

C ». TV5CD^«:t9:g3n/c>^b*-*$^g2, 3 
[0 053] -ecDifeS. ^lUife^SilsIGcfc^K:. ■fe> 
[0 054] C(DmmX\A. Se*0^t(t£©J^ f-;*;$|g 
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ciAsrt^o mc. xb--:^;Sg©«RS^>f®#K:^c 
[0 05 5]J?c*J. -fe^^-^^f >*;l'fl3;^b--*$?g 

[0 0 5 6 ] (1^31156^) ^3 ^^(D^g«. 

1, > ;u^^B^^gKte t ?i©.#<D«:;&[fii(csg 3 

[0 0 5 7 ] C:©1f^'i;> K5^i'>4^Jl/Xb*";<7$|g<D 

[0 05 8] TV®±tCSgLfc-fe>^f-:^b"-*r*|| 

at). H2>d»-xb-;<7*i6fi!t#-r.S#?5/ci^fcr>t>t:fp 
fiiL)t«^{C«, 6111*34 kHz «±0^ 

m. !Rf(C. 6. 3 kHz^a©^^®«-^€:gX'9^< 

a;|:iEffiicsgL/ci«^/cwr^c< > m:?^r^i^^csgL//c 
[0059] c<Dummm<m^^m^^'r:^ mzmm. 

fi«l©1f^'i?> h*^-i'>4^^l'>^b--:<7i?g{C». S5{C^ 

Xb'-^zL^i, h4 ai. + + b**u» h©ffliJffiicB(0<^ 
W/cSiX b--;«7 JLjn y h 4 b i . ^ b-^a.- h 4 
a{cA:^-rS-9-^'5> K5^i'>*Jl'M#*«6iRfS©jaje 

[0 0 6 0] C©-r -f vy'M^A c©ji31!51±^i|S{©4' 

't^JSjS^SaVO K>'^•>^IHl|l§4 d ©)i3a^^©ct3'C^^jg? 
l^W*5j6. 3 kHztCtSlSUri^S. CCf'^^^TTii® 

4cR(>voFA^igs84d©ffl?jmf^»> ^n-en 

@4©MiS-C*^, 

[0 0 6 1 ] c©if^'i'> K5^ + >:^;i'Xb-*'^a4 
06K:^-rJ:'5(c. ffii^6©fc6«l:^|fi]K:2<@gft 
g-r-s. -y-^-^vKg^f --^^-luftw^ tns^:^fS)ti:^ 
lili:»>5[6]tirt,^^ixb'-*jL-^» h4 a> S:o*il4:'3rS] 

ns, aE;^b-*jL-u> h 4 a3&i6©ssfe^tc». f^-f 

:7'[5Ig§ 4c©fli#T. 6. 3kHz #Jfi©ft-^*5% i£ 

^ii^©w<is*ii®ii*«:!&o. tsie«»f^sigp©iPife«:^as 



u 

[0 06 2]—::^. 6. 3KHziiS:(D■^'5>OyV'^^' 
[0 06 3 ] c<D^mma^tJi^:^k:-t! 4 si^^ho:>W 

[0 064] ^©^*. im^icmampKim^^x 

[0065] C©=!=t'e*^? HiiIH(c|XO(^We>n-SS!l 

[0 066] ^cfc. S^Ba|-c«. ^g^f >4v;u^^S 
^Slg% u tf 3 > i ffl^i* -5 ia^tc-o I, i r gi?g L r 

:i:mM<D^^i'>^^)l^^W^^mt. mm^J: 20 

■5. 

[0067] 

[^Bj©^*] ^y±©SISgM©SiB^7!)>6HJ6*^iS:J:^ 

©s*«»««iti*#a«:m-r 

[0 06 8] ^©/ci«)(CH2>^f-g^i'>:^;Wl^ 30 
©#^JS^I?^f -6 SJ;^f- 25E?--i'>*-»bX 

S©X f-:^:x^ 2, h ■?'JEmm^-©^#ft*5<£ffi-C# ^> 
©r. >4^;u©;^f-*i^M©-9--rx*7«c# 

[0 06 9] t/c. {l-^^affifcjr-^r. •fe>^»-9^i'> 
*;i/ft#©!^S^i^©m#**, ^^^:y:^)V<Dm^<>C 

nm-r^mmx-it, xb--*©i2g;&i?:se3fe©$*(c 
or^^iB!^<t©-i5c*asc<t*5-c*.?.. 4o 

[0 0 7 0] If^'?^ K5^f >4^JL'«-^©W^S^ 

<. S{4S5-^BEii^©!5:t,\ jA3&sOJSl©ffinfct»-^>5> 
[SH©jS^^ciftBJ] 

[ 0 1 ] ^ 1 njfew©^ 5^ f > ^ Ji^'^^m^mmomis. 
[ 0 2 ] II 2 jijifet^©^ + > 4v fi'^^n^mm.<DMm 

[ 0 3 ] H 2 ||Sfe0J©|5.9^ ir>^ JVWj^WiilS©;^ f 50 
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[04] S^Fd©^ ? f >4v;i'^?ss^S^{g©x f- 

[05] m3mmm<D^=^^>:^}i'^^m^fmiasi-f 

[0 6] m3mmm(D0'^^:y^)i^^n^^<^isi-f 

[07] ±.T-}o\pmmmsm^m^^rwmm. 
[08] ±T:^ifi]^?s>s*Dllil(cfflt,»fcfi-^©^^!|# 
140. 

[09] ±rfi3^'^mvm^<Di^w^^mrmnm. 

[010] Se*©^^i'>4^>H'#^W3feSgM©Xf-* 
[011] IJe*©^9^f >;^;uwi&s^$ia-c©w#Efe 

[012] S£*©|5-9^f >*>»l'^F5SiSgg{c4jltSffi 

©X f - ;^Sgg?:^-r¥®0, 

[013] tt£*©^?- + >*-'U#|SSi$|atC*jWS-€- 

[014] fie^o^^g^ + ^^^ju^^sijiatctetfsffi 
[^f■^©lftBJ] 

As. B'. E -y-^'i7>F^j« 

SPl— 5 X^—ij 
T 

1. i\ 1" •fe>^r-g^i'>*;i'ffl:^f-^; 

Ic. 4c ^ y 715181 
Id. 4d /-OK/SXllgS 

2 :fe9' + >4'-;UfflXf-;<7 

3 ^e^^f >:^;^fflxt•-* 

4. 4- If K^i'>4^^l'>lf-:«7 

4a 1?-^'t?> K5^+>:^;^ffl^;^ h 

4b V-^'^>\^^^:y:^)VmSiX\^-'t):i:^-y i- 

6. 6' ass* 

7 TV^ 

12 

14 !|ttt^fe^|5I±^© 

15 mmmm^Si 
15. 17 jns:*^ 
18. la 20 



- 3 7 3 8 4 



lb 





[023 



11 



'12 



9^ 



14 



IF 




[04] 



M 




6.3kH2 




4c 



4d 



38 4 



m7] 




da 

AT 

n/ 



[08] 

JTl 



SPl 
+2a" 

SPZ 

sp3vr 



0" iz:^ 

SP 



fc 



Log ©3t4Sc Hz 



— 




aSKHz 3J5MZ 4kHz StiHz &3kHz 8kHz lOkHz 125kHz 
S3£«: 1c 



10] 







rS". 


6 











mi2] 




[Bin 



B 




V 



CIO) 



#Pa^9 - 3 7 3 8 4 



mi 3] 



[@ 1 4] 



1' 





C51)lnt.a.* SSgflS-^ FfjHWm^ FI 

H0 4S 1/00 H0 4S 1/00 



B 



